Background
==========

Cerebral vessel aneurysms are reported to occur with a frequency of 5--10 cases per 100,000 population a year \[[@b1-poljradiol-80-10]\]. Aneurysms are the most common among adult patients, over 50 years old \[[@b1-poljradiol-80-10]\]. In most cases the first symptom of an aneurysm is SAH (subarachnoid hemorrhage) \[[@b1-poljradiol-80-10]\]. Treatment of intracranial aneurysms in adults is a well known issue, which resulted in numerous reports and more importantly, randomized trials performed on significant groups of patients \[[@b2-poljradiol-80-10]\]. Consequently, new guidelines have been formulated on how to treat adults with SAH.

Neuroradiologists and neurosurgeons have to confront a completely different problem when a pediatric patient is diagnosed with an aneurysm. The occurrence of aneurysms in young patients, under 18 years of age, is estimated at 0.5--2% of all diagnosed aneurysms. \[[@b1-poljradiol-80-10]\]. Such a rare occurrence of aneurysms in this group results in a scarcity of literature concerning this issue, which makes the treatment of pediatric patients with SAH an exceptional challenge. There is a lack of publications based on a large number of patients, and the available ones are based on the analysis of several, up to 12, cases \[[@b1-poljradiol-80-10]\]. The most comprehensive study on this topic relates to 58 cases of patients under 18, but it was published in 1971. Therefore, it is difficult to apply it to contemporary treatment options \[[@b3-poljradiol-80-10]\].

Aneurysms in young patients usually occur in the posterior part of the cerebral circulation, as compared to adults, who are diagnosed with aneurysms of the anterior part \[[@b1-poljradiol-80-10],[@b3-poljradiol-80-10]\]. This location of pediatric aneurysms often makes them inaccessible for neurosurgeons or makes surgeries too risky \[[@b1-poljradiol-80-10]\]. Usually, aneurysms in pediatric patients occur in distal portions of cerebral arteries or in the anterior artery \[[@b4-poljradiol-80-10]\]. With no guidelines, an interdisciplinary approach to each child with SAH is of crucial importance. The choice of the therapeutic method must result from the cooperation of a neuroradiologist, neurosurgeon and anesthesiologist.

We reported on a case of a 16-year-old boy with a ruptured aneurysm of the distal segment of the middle cerebral artery (MCA), treated with coil embolization. It was the only pediatric case in our data on 838 bleeding aneurysms treated endovascularly.

Case Report
===========

A 16-year-old patient was admitted to hospital due to the loss of consciousness with aberrations in the neurological examination. According to the history, the patient was not affected before the incidence.

In the conducted CT there was subarachnoid hemorrhage around the left hemisphere of the brain, intraventricular hemorrhage, and left temporal lobe hematoma surrounded by edema ([Figure 1](#f1-poljradiol-80-10){ref-type="fig"}).

The aneurysm of the left middle cerebral artery, 8×5 mm in size, was shown during angio-CT ([Figure 2](#f2-poljradiol-80-10){ref-type="fig"}).

The patient hospitalized at an intensive care unit was transferred to the Department of Neurosurgery and Neurotraumatology of the University of Medical Sciences in Poznań. After angiography, the diagnosis of the aneurysm of the middle cerebral artery was made ([Figure 3](#f3-poljradiol-80-10){ref-type="fig"}). The aneurysm was localized in the distal part of the middle cerebral artery (M3 segment). The decision on ad hoc embolization was made. The patient was put under general anesthesia. With vascular access being the right femoral artery, a guiding catheter (Casasco, Balt, Montmorency, France) was introduced in the left internal carotid artery. The patient received 5000 IU of heparin i.v. Then a microcatheter Vasco 10 (Balt, Montmorency, France) with a microguidewire Sor 0,009 (Balt, Montmorency, France) was located in the aneurysmal sack. Coil embolization with 4 hydrogel coils (Microvention, Terumo) was performed with angiographic success ([Figure 4](#f4-poljradiol-80-10){ref-type="fig"}). In a follow-up angiography at 6 months, total occlusion of the aneurysm was observed ([Figure 5](#f5-poljradiol-80-10){ref-type="fig"}). The patient was graded 0 in mRS (modified Rankin Scale).

Discussion
==========

The lack of literature on pediatric patients with intracranial aneurysms makes this discussion difficult. Many differences between adults and pediatric patients as regards the risk factors, location of aneurysms, follow-up schedules make it impossible to base any conclusions on randomization trials of adults patients \[[@b2-poljradiol-80-10]\]. In adults, the risk factors are well known -- hypertension, smoking habit, alcohol abuse \[[@b5-poljradiol-80-10]\]. In the pediatric population, the risk factors are different -- mainly connective tissue disorders such as type IV collagenopathy, type IV Ehlers-Danlos syndrome \[[@b3-poljradiol-80-10],[@b4-poljradiol-80-10],[@b6-poljradiol-80-10],[@b7-poljradiol-80-10]\]. The second group included traumatic and infectious aneurysms -- a higher percentage than in adults \[[@b4-poljradiol-80-10]\]. Also, locations of aneurysms differed between young patients and adults. As in the presented case, a majority of aneurysms in pediatric patients are located in the peripheral segments of cerebral arteries and there is a predilection to terminal bifurcation of the internal carotid artery \[[@b4-poljradiol-80-10]\]. Moreover, among pediatric patients, a relatively higher number of aneurysms occur in the posterior part of the circle of Willis \[[@b3-poljradiol-80-10]\]. Giant aneurysms are more frequent in pediatric patients than in adults \[[@b5-poljradiol-80-10],[@b8-poljradiol-80-10],[@b9-poljradiol-80-10]\]. We presented a case of 16-year-old boy, the youngest patient in our data on 838 bleeding aneurysms. In the published data, the predilection to male gender is underlined (it is well known that in adults females suffer from intracranial aneurysms more often than males) \[[@b4-poljradiol-80-10]\]. These differences should make pediatricians and emergency unit staff remember that intracranial aneurysms may be the cause of neurological symptoms even in the group of young patients.

The next issue we would like to focus on is treatment strategy and follow-up schedule. As in adult patients, there are two treatment strategies -- neurosurgery or endovascular approach. There is no data on the efficacy of both methods in young patients. A paper from 2013 published in Stroke by Päivi Koroknay-Pál et al. included 58 patients after treatment of intracranial aneurysms \[[@b7-poljradiol-80-10]\]. The authors underlined the need for a strict follow-up of such patients, even many years after the ictus. The rupture, development of a new aneurysm or recanalization of the treated one was observed. Due to an increased risk of intracranial aneurysm rupture, the authors pointed to the problem of young patients who started to smoke cigarettes in their adult life \[[@b7-poljradiol-80-10]\].

Conclusions
===========

In conclusion, intracranial aneurysms are very rare in pediatrics patients but they do occur. The lack of randomized trials resulted in no recommendations on which strategy of treatment should be used in such a situation. In experienced departments of interventional neuroradiology the endovascular treatment should be the treatment of choice. In cooperation with neurosurgeons, pediatricians and anesthesiologists it is necessary to design the follow-up schedule after successful treatment and the best method of radiological monitoring.

![Computed Tomography revealed subarachnoid hemorrhage, intraventricular hemorrhage and hematoma of the left temporal lobe.](poljradiol-80-10-g001){#f1-poljradiol-80-10}

![Middle cerebral artery aneurysm in angio-CT.](poljradiol-80-10-g002){#f2-poljradiol-80-10}

![DSA of the left common carotid artery showed an MCA aneurysm.](poljradiol-80-10-g003){#f3-poljradiol-80-10}

![Control angiography of the left internal carotid artery directly after embolization -- no inflow to the aneurysmal sack.](poljradiol-80-10-g004){#f4-poljradiol-80-10}

![A 6-month follow-up angiography of the left common carotid artery -- complete embolization of the aneurysm.](poljradiol-80-10-g005){#f5-poljradiol-80-10}
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